Background Behavioral intervention research has lagged behind biomedical research in developing principles for defining, categorizing, identifying, reporting, and monitoring adverse events and unanticipated problems.
Introduction
Despite the widespread development and implementation of procedures for protecting human subjects, the process of defining, categorizing, identifying, reporting, and monitoring participant safety lacks consistent guidelines, particularly in behavioral 1 trials [1, 2] . The National Institutes of Health (NIH) policies require a safety monitoring plan and the establishment of Data Safety Monitoring Boards (DSMB) for multi-site clinical trials involving interventions that entail potential risk to the participants [3] . For decades, biomedical research has been the benchmark used by Institutional Review Boards (IRBs) and DSMBs to evaluate safety in behavioral trials. However, behavioral intervention research should not simply borrow models from biomedical research, but should follow general principles that track adverse events in a manner relevant to the clinical populations that are studied and the risks of the behavioral interventions that are delivered.
Behavioral intervention research has lagged behind biomedical research in developing and describing procedures for monitoring and reporting adverse events. Risks envisioned for these interventions may be viewed as 'minimal' when compared to complex oncology treatment trials or the development of investigational drugs. In fact, it has been proposed that the magnitude of risks from behavioral interventions is no greater than those encountered in everyday life. Thus, some believe that there is little to be learned from monitoring adverse events in these studies [4, 5] .
There is a dearth of literature that explores links between behavioral interventions, monitoring of adverse events, and unanticipated problems (such as psychiatric hospitalizations, truancy, criminal acts, and suicide) [6] . Despite the efforts that are expended in reporting safety in clinical trials, it is rarely adequately reported in the literature. Both in medical research and social science research, safety reporting often receives less attention and space than do the authors and their affiliation [7] [8] [9] . In part, the lack of reports in the behavioral research literature about adverse events stems from the fact that studies have not systematically defined, tracked, and reported these events [5, [9] [10] [11] . Even the terms 'adverse event' and 'unanticipated problems' are somewhat novel to many behavioral researchers who have typically only examined these 'events' as deleterious outcomes or isolated incidents [4, [12] [13] [14] [15] [16] .
Only more recently has behavioral intervention research begun to identify, track, and report adverse events in a more systematic manner [1, 17] . However, there has been considerable variability in how behavioral intervention [1] researchers have defined and monitored adverse events. In light of this variability, as well as the absence of clear general guidelines, we developed a set of general principles that guided us in the definition and categorization of adverse events for the Brief Strategic Family Therapy (BSFT TM ) Effectiveness study: A multi-site randomized clinical trial of family therapy for drug using adolescents.
The lead team for the BSFT TM effectiveness tailored a safety plan to the population being studied. The literature revealed neither guidelines nor precedent to define and categorize adverse events (AEs) resulting from participation in a randomized clinical trial of a family therapy intervention [18] [19] [20] [21] . The purpose of this article is to present the principles that guided the definition, identification, and reporting of adverse events in the BSFT TM Effectiveness Study.
Methods

Multi-site family therapy trial
The BSFT TM for adolescent drug abuse is a multi-site randomized clinical effectiveness trial intended to test how BSFT TM compares to treatment as usual (TAU) for the treatment of drug-using adolescents [22] . This multi-site evaluation of BSFT TM represents one of the largest and most rigorous examinations of the impact of family therapy on adolescent drug use in real life community settings.
The primary hypothesis is that BSFT TM will be significantly more effective than TAU in reducing adolescent drug use. Secondary hypotheses examine the relative effectiveness of BSFT TM over TAU in: (a) engaging adolescents and family members in treatment; (b) decreasing adolescent externalizing behaviors; (c) decreasing adolescent sexually risky behaviors; (d) increasing adolescent pro-social activities (e.g., school, work); and (e) improving family functioning (e.g., parenting, parent-adolescent relations). The trial randomized 481 adolescents in age group 12 to 17 and their families. Because target adolescents (youth who were referred for substance abuse treatment) and their family members participated in study activities, approximately 1,800 individuals were included in the final safety population.
Developing the general principles for defining adverse events and serious adverse events
During protocol design and prior to implementation, the protocol development team, which included experts in the (BSFT TM ) intervention, medical safety officers, ethicists, and senior investigators with expertize in multi site trials, defined the procedures for identifying, tracking, and reporting adverse events (AEs) for drug using adolescents as well as their family members. The first step in this process involved discussions about the fundamental importance of eliciting and examining AEs in clinical research. The team recognized that protection of participant safety is paramount. In these discussions, prior to the initiation of the protocol, several key principles emerged. These general principles were influenced by many factors, including (a) the lessons learned from conducting prior biomedical and behavioral/social intervention research with diverse clinical populations (e.g., minority and non-minority adolescents and adults, depression, anxiety, and substance use), (b) general research about the nature of the clinical population in this study (e.g., adolescent substance users), and (c) clinical and research experience with the interventions studied (e.g., brief strategic family therapy and TAU).
Developing the BSFT TM safety plan
The study team developed a safety plan for the BSFT TM trial based on the agreed principles (discussed below). The plan defined the safety population and the AEs that would be monitored throughout the study. It also provided procedures for assessing, reporting, and tracking the AEs and serious adverse events (SAEs). This safety plan was reviewed and approved by the study DSMB and participating IRBs.
Training
Representatives from the lead team provided training to participating sites in all aspects of the study, including procedures for assessing safety and reporting AEs. The training was offered prior to study implementation at each site, with regular re-training sessions as necessary.
Results
The general principles we devised for developing a safety plan for a behavioral trial are as follows:
(1) AEs should be grounded in previous research on the clinical population AEs should be defined in the light of previous research on clinical population being studied, including research on natural progression of the disorder and constellation of symptoms [23] . For example, the AEs expected in a study of cognitive therapy for depressed participants may be informed by basic research on the prevalence of suicidal thoughts and behaviors. In this way, knowledge of the clinical disorder and population can help guide decisions on what risks to assess.
(2) AEs queries should include domains plausibly affected by the interventions being tested
A primary question in defining AEs in a behavioral trial should be: 'What are the potential risks or negative events that can occur as a result of a specific intervention, or study procedures?' Behavioral intervention research should also address behavioral, psychological, legal, economic, and social events as these domains could be affected by the interventions being tested. In understanding the adverse events or unexpected problems that can occur as a result of a behavioral intervention, investigators should be clear on what the process of change will entail. These changes could be inherent to the mechanism of action of intervention under study. For example, does confronting or challenging false beliefs (delusions) increase the risk for suicidal thoughts or behavior [24] ? Does a family intervention require family conflict to emerge before it can be effectively resolved? Addressing questions of mechanisms of action prior to implementing a trial is not only essential for defining treatment-emergent AEs, but also (as will be discussed below) for timing the assessments for AEs.
(3) Monitoring should attempt to assess relatedness between interventions and AEs
Behavioral trials should be designed to identify proximal links between specific interventions or study procedures and AEs. Although establishing a temporal relationship between the delivery of an intervention and the occurrence of an AE does not imply relatedness to the intervention, this temporal link is a necessary feature in evaluating relatedness. Unfortunately, however, other than a temporal link between interventions and events, there are few guidelines for how to systematically determine a link between a specific AE and a behavioral intervention. For example, Killeen et al. [17] defined a related AE as 'any AE that was completely or partially a result of participation in the study or one in which the study could not be ruled out as an implicating factor' (4) Systematic monitoring is essential for identifying unexpected events
The identification of AEs is limited by the manner in which they are assessed. The behavioral trials implemented by the National Treatment Clinical Trials Network of the National Institute on Drug Abuse demonstrate differences in the classification of AEs, the manner, and timing in which they are assessed ( Table 1) . Spontaneous self-report and open ended questions may be insufficient to identify events that are in the domains plausibly affected by intervention.
Another reason for systematic monitoring is to identify if there are a disproportionate numbers of AEs in a specific intervention group when compared to another intervention. This difference could identify potential problems associated with a specific intervention approach.
(5) Effective monitoring is a shared responsibility
Safety reporting in all clinical trials is a complex process that involves multiple stakeholders [2, 25] . Stakeholders include the investigator, the sponsor, the DSMB, and the IRB. Investigators should develop a clearly written plan that define safety reporting strategies for their protocols; proposing procedures for defining, identifying, evaluating, reporting, and monitoring AEs and unexpected problems [2, 25] . The implementation of a safety plan involves the approval by the DSMBs and respective IRBs. In this way, both entities participate in the review and revision of the safety plan while considering its relevance to the intervention and the target clinical population. As protocols are developed and implemented, research investigators are responsible for evaluating the possible relatedness of events to the intervention being studied, and for providing guidance to internal and external review boards, not only about interpretation of safety results, but also by providing information about the clinical population and experimental intervention that monitoring entities do not typically have expertize in evaluating.
Safety plan for BSFT TM
AEs and definitions
As shown in Table 2 , a list of 10 AEs were characterized for the BSFT TM trial. Events were categorized into non-serious and serious. Non-serious events included: (a) arrest, (b) runaway, (c) kicked out of home, (d) school suspension and drop out, and (e) violence. SAEs included physical or sexual abuse, suicidal behavior, homicidal behavior, hospitalization (drug related or psychiatric related only), and death. The primary distinction between non-serious and serious was based on whether the incident was life threatening. For example, violence was categorized as non-serious because many violent incidents which drug using adolescents experience are typically not life threatening (such as fighting or witnessing fights). If a violent incident was to become life threatening, then the incident would have been categorized as 'physical abuse' and would have been considered an SAE. We also included an 'other' category to allow the on-site principal investigator (PI) to report serious or non serious AEs that were not included in our categorizations defined above.
In an effort to only track for the safety concerns, we operationalized each of the definitions of these events. In doing so, we specifically defined not only the event, but also the procedures for tracking and determining when the event was resolved (see last column of Table 2 ). The operationalization of 'resolution' for each event that posed a safety concern was specifically designed to ensure that intensive oversight of participant safety occurred until the event was resolved (or was deemed unresolvable). For example, in cases in which the adolescent or any consented family member was arrested, we considered the arrest as a distinct one-time event (i.e., start and end date are the same). However, other events were tracked for longer periods of time to ensure participant safety. An example of this is runaway: defined as a minor who leaves home and whose parents have no information on his/her whereabouts for at least 24 h. We followed runaways until the parents learned where the adolescent was, and judged this was a safe place. We also tracked to resolution events such as kicked out of home, suicidal behavior, homicidal behavior, and hospitalization. The investigators of the BSFT TM trial used the five principles described above to develop the study safety plan. In the section below, we describe how each of the principles was used in developing this plan.
Principle #1: Grounding events in research on drug using adolescents and their family members
One of the considerations specific to the study population was the usual pattern of drug use and abuse in adolescents. While increased drug use was considered as a potential AE, because the nature of use and abuse among adolescents tends to be erratic-characterized by binges -increase in drug use was not considered an AE in this study. These variations in drug use among adolescents make it difficult to determine if a binge or use of a new drug represents a new pattern or escalation of use. In outpatient treatment settings, the most observable indication that an increase in use has become a significant problem, is, when the adolescent is hospitalized for drug use. In an effort to standardize procedures across all sites, we adopted a concrete strategy to capture clinically significant increases. As such, we included hospitalization as a SAE to capture these clinically significant escalations in patterns of use. Only hospitalization for drug use was considered to be an AE. In the BSFT TM study, patterns of drug use were tracked monthly through the primary outcome measure and were subject to DSMB monitoring.
Other behavioral symptoms that could reflect clinical deterioration were considered for the BSFT TM safety plan. Symptoms included events reported as worsening of symptoms of drug using adolescents such as involvement in violent behavior and delinquency. Substance use, involvement in violent behavior, and delinquency have been found to be clearly interrelated [26] . Research studies suggest that drug use and abuse have been linked to criminal behavior and violence such as arrests, thefts, and aggressive crimes [19, 27, 28] . School suspension and academic failure have also been related to adolescent drug use and abuse [29, 30] .
Principle #2: AEs queries should include domains plausibly affected by the interventions being tested
We also considered potential risks associated with the interventions evaluated in this study. Unfortunately, the literature revealed neither guidelines nor precedent as to how to define and categorize AE resulting from participation in a randomized clinical trial of a family therapy intervention [18] [19] [20] [21] . AEs resulting from family therapy had to take into account the complex dynamic interplay between the inherent risks of intervention and its contextual factors as well as comorbid disorders related to the disease.
Given that the experimental intervention specifically targeted families that are typically characterized by a history of conflict and other problems (such as physical or sexual abuse, neglect, parental drug use), we considered the possibility that family interventions may increase conflict within the family, which may in turn increase risk within family violence or other problems, such as adolescent runaway or being kicked out of the home.
Principle #3: Monitoring should attempt to assess relatedness between interventions and AEs
A challenge that behavioral interventions present is in how to measure AEs in a way that causal links between specific interventions and AEs can be identified. Some studies have chosen monitoring events that happen during a session or as a result of pursuing the goals determined by the experimental condition [3] . Based on our experience in previous studies, and following the principle of monitoring for causal relationships between the intervention and AEs, it was clear that we should elicit and follow events that emerged at any time during a subject's participation in the study. Also, in this effectiveness study, BSFT TM is typically delivered during an active treatment period in the first 4 to 6 months post-randomization, but booster sessions can occur at any time during the 12 month post-randomization and follow-up period. AEs related to family therapy do not necessarily occur only during a session or when treatment is active.
In the BSFT TM trial, the PI at each site was asked to make the determination about relatedness. In doing so, the PI was encouraged to (a) review the event, (b) review the participants full treatment episode at the agency (e.g., number of sessions, date of last session), (c) interview the treating therapist to identify potential proximal links between an intervention and an event, and (d) compare the information gathered in (a) through (c) with their experiences of working with clients at their respective agencies. From this evaluation, the PI made the determination whether the event was related or not related to the specific study interventions. It should be noted that, irrespective of relatedness, it is critical that investigators define, assess, and report all AEs that occur during the course of a trial.
The application of these steps provided consistency in how PIs made determinations across sites. However, the final decisions still required judgment by the PI, which was not always an easy process. For example, relatedness was easier to determine when a fight broke out between family members during the session versus when an adolescent ran away from the home several days after a therapy session.
Principle #4: Systematic monitoring is essential for identifying unexpected events
The safety plan specifically included numerous planned assessments for identifying AEs. Moreover, due to the frequency of contact with participants (in both assessment and treatment), there were numerous opportunities to identify unexpected events in both treatment conditions. AEs were identified and tracked in the same manner for both BSFT TM and TAU. It should be noted, however, that because BSFT TM involved therapy sessions with multiple family members and TAU typically included individual or group therapy sessions, we expected that there would be more frequent opportunities for identifying AEs for family members in the BSFT TM condition.
During the study, adolescents and parents (in both conditions) were assessed in a structured manner for the occurrence of AEs at baseline (post-consent) and at 4, 8, and 12 months post-randomization. AEs were also assessed during the monthly interviews of drug use with adolescents. At all assessments, the research assistants queried for events by asking a general opening question, for example 'Did anything uncomfortable happen to you since our last contact?' The interview followed with specific questions targeted to each of the events identified for the study, for example: 'Since the last time we met were you hospitalized for drug overdose or psychiatric reasons?' The research assistants were trained on the operational definitions of study targeted events as well as how to assess the adolescent and the parent in this structured interview. By following this structured model, the relationship between time and occurrence of events as well as potential mechanisms of action of study treatments could be evaluated. This systematic monitoring is also essential for identifying unexpected events.
Principle #5: Effective monitoring is a shared responsibility
The safety of participants is the responsibility of the PI. In practice, however, the PI must rely on all research staff to ensure that events are identified and resolved in an appropriate and timely manner. Thus, safety is a shared responsibility. In the BSFT TM trial, this responsibility extended to research assistants, research coordinators, and therapists. Given that the trial included intensive and multiple contacts with adolescents and family members, there were numerous opportunities for assessing the participant safety. In fact, we expected that AEs could be reported spontaneously through self-report during the active intervention phase as well as at any time during the 12 month follow-up period. That is, members of the research team could learn about events from any family member about any other family member. As such, it was critical that every member of the research team, including therapists, be trained in identifying AEs. It should be noted, however, that irrespective of how an event was identified, participants that reported AEs were assessed by the site PI.
Summary of safety data
More than 50% of the adolescent population (277/ 481 ¼ 57.5%) experienced an AE during the trial. Family members experienced less AEs, (61/ 1338 ¼ 4.5%). The most common event for the adolescent group was arrest (164/277 ¼ 59.2%), followed by school suspension/dropout (143/ 277 ¼ 51.6%), and runaway (79/277 ¼ 28.5%). For the family member group, the most common event was violence (25/61 ¼ 40.9%) followed by arrest (13/61 ¼ 21.3%). When comparing AEs between BSFT TM and TAU, there was a significant difference in the presence of AEs in family members that were randomized to BSFT TM (2(1) ¼ 8.56, p < 0.004). A probable explanation for this is that there were more opportunities to identify AEs for family members assigned to BSFT TM because family members attended therapy sessions. This difference may also represent the risk for family members that participate in an evidence-based family intervention, such as BSFT TM . For example, two violent incidents occurred during the family therapy sessions. BSFT TM (or family interventions in general) may thus be associated with an increase in risk of exposure/victimization of violence.
Only 1% of the randomized adolescents (5/481) experienced an AE that was judged to be related to the study therapy; and only 0.4% (6/1338) of the randomized families experienced AEs that were assessed as related to the study therapy. A total of 10 study related AEs occurred among BSFT TM participants. As noted above, the most common related adverse event for adolescent and family members was violence. Two incidents of violence with two separate families accounted for eight of these events. For the first family, the father and adolescent had a physical altercation in a session. This event accounted for six AEs because other family members were present and witnessed the fight. For the second family, there was also a fight between the father and adolescent. However, because they were the only two who attended the session, this incident accounted for only two AEs. The other two related events were categorized as adolescent runaway. These events were deemed related because the adolescent ran away when the family therapist arrived to the home for a session. Thus, all 10 events occurred immediately prior (runaway) or during (violence) a BSFT TM session. Table 3 illustrates a summary of AEs by event and by subject population, adolescent and family members, by treatment and overall.
Thirty two randomized adolescents and 14 randomized family members experienced a serious adverse event (32/481 ¼ 6.6%; 14/1338 ¼ 1%). None were assessed to be related to the study therapy. The most common SAE for the adolescent group was hospitalization (16/277 ¼ 5.7%) followed by suicidal behavior (13/277 ¼ 4.6%) and homicidal behavior (7/277 ¼ 2.5%). The most common SAE on the family member group were hospitalization (7/61 ¼ 11.4%) followed by suicidal behavior and death (5/61 ¼ 8.1%).
In the trial, 30% of the events (295/954) were spontaneously self reported to research assistants or therapist and 70 percent were identified during structured interviews. Even the opportunities for identification through structured questions was less frequent.
Conclusion
Monitoring AEs in behavioral trials is at an important crossroads. To date, these trials have not employed systematic standards for addressing the issue of monitoring AEs to ensure participant safety. In part, this lapse in focus seems to be because the risks associated with behavioral interventions have been presumed to be minimal; which, in turn, has raised questions about the utility and cost effectiveness of tracking adverse events in behavioral trials. In our review of the literature, the lack of findings on relatedness of AEs to behavioral interventions result from the absence of relevant safety plans that have been included in prior research [1, 2] . It is our belief that investigators should provide safety plans to monitor participant safety in all clinical trials, regardless if a medication is involved or not. As such, we agree with Papanikolau et al. [9] that unless we assess AEs in behavioral interventions we would not know if these interventions could cause potential harm.
The experience in designing and implementing the safety plan in this trial provides a framework that can be useful for developing safety plans for similar (behavioral interventions) studies in the future. The principles described above are more than ideas, they provide a structure for investigators to follow when designing and implementing safety plans in future behavioral studies. The principles challenge investigators to carefully review the research literature on the specific clinical populations and interventions that they are interested in studying to tailor their safety plan in a manner that is appropriate. For example, investigations of the impact of individual cognitive behavioral treatment for depression among elderly populations should include safety plans that are different than research on family-based interventions for enhancing adherence to HIV medication.
The safety plan of the BSFT TM study has important implications for future studies with drug using adolescents and with family-based interventions. For example, other investigators may choose to track similar events that are common among adolescent drug users (e.g., arrest, runaway) and families that are frequently characterized by high conflict (e.g., physical abuse). Moreover, the safety plan provides guidance about how and when to assess for AEs, and provides useful guidelines about determining relatedness and resolution of events.
The principles that were developed and implemented in this study were specific to the issues and challenges we faced in designing a multi-site family therapy study with drug using adolescents, and could reflect a subset of a larger set of principles that may be relevant for behavioral research. As such, the application of these principles in designing procedures for defining and tracking AEs in research on other behavioral interventions (such as individual or group therapy) or clinical populations (e.g. depressed or anxious) may be limited.
In retrospect, we also believe that our definitions of AEs may have been too narrow. We would recommend that future marital and family therapy studies measure other social adverse events, such as marital separation and divorce.
Finally, safety data in the BSFT TM trial support the principles that founded the BSFT TM safety plan and illustrate the importance of safety monitoring in behavioral intervention research.
